Management strategies affect the outcome of axillary recurrence in breast cancer.
T HE AXILLARY NODES REceive 97% of the lymphatic drainage from the breast. 1 Axillary lymph node dissection improves regional control, may improve survival, and provides important prognostic information. [2] [3] [4] [5] After an adequate axillary lymph node dissection, isolated axillary node failure is relatively rare, [4] [5] [6] [7] [8] [9] occurring in 1% to 3% of patients between 19 and 27 months after initial treatment. The 5-year overall survival for patients with an isolated axillary relapse has been reported to be 27% to 49%. 9, 10 Because of the relatively rare occurrence of isolated axillary node failure, most studies examining this topic have small sample sizes and limited follow-up. [6] [7] [8] [9] [10] [11] There are limited data about the optimal management of these patients. [6] [7] [8] [9] This is a report of a population-based analysis to evaluate localized axillary recurrence in breast cancer with respect to frequency, management, outcomes, and possible prognostic indicators for recurrence and survival.
METHODS
Ethical approval for this study was obtained from the University of British Columbia and the British Columbia Cancer Agency (BCCA) research ethics board. Subjects were identified from the Breast Cancer Outcomes Unit database of the BCCA. This database contains detailed demographic, staging, treatment, and outcome information for patients diagnosed with breast cancer and referred to the BCCA since January 1, 1989 . Approximately 75% of patients with breast cancer in the province were referred to the BCCA during the study interval. Included in the current study were all women with a new diagnosis of stage 0 through III breast cancer between 1989 and 2003 who had treatment with curative intent and subsequently developed an isolated axillary recurrence. Excluded were men, those patients with initial diagnoses of M1 or N3 disease, and those patients with synchronous or previous breast cancer and inadequate primary surgery (defined as incomplete or no resection of breast cancer even after preoperative therapy with chemotherapy and/or radiotherapy). Patients were also excluded if they had developed systemic recurrence before the diagnosis of axillary recurrence or developed a local or systemic recurrence within 4 months of the axillary recurrence or if there were multiple sites of local or regional recurrence (eg, concurrent internal mammary, supraclavicular, infraclavicular, breast, or chest wall recurrent disease).
Patient demographics, primary breast cancer characteristics and treatment, and patient outcomes were obtained from the Breast Cancer Outcomes Unit database. Details on presentation and management of the axillary recurrence were obtained from BCCA hospital records. Primary end points were axillary relapse rate, time interval between primary breast cancer diagnosis and axillary recurrence, and median survival time after recurrence. Secondary end points were overall survival and disease-free survival according to strategy of treatment of the axillary recurrence.
Statistical analyses were performed using SPSS version 13.0 (SPSS Inc, Chicago, Ill). Survival data were analyzed using the Kaplan-Meier method and comparisons made using the log-rank test (2-tailed). Kaplan-Meier survival analyses were calculated from diagnosis of the first axillary recurrence.
RESULTS
There were 19 789 women diagnosed with breast cancer in British Columbia between January 1, 1989, and December 31, 2003, who were referred to the BCCA and who met the criteria for inclusion in this study. Of these, 220 were found to have an isolated axillary recurrence for a 5-year Kaplan-Meier recurrence rate of 1.0%. Median follow-up time for surviving patients after the axillary recurrence was 5.4 years (range, 0.9-15.1 years).
PRIMARY BREAST CANCER CHARACTERISTICS AND INITIAL MANAGEMENT
The characteristics of the primary breast cancer diagnoses are listed in Table 1 . The mean age at initial diagnosis was 59.5 years. The majority of patients had a T1 or T2 tumor and an N stage of 0. Forty-eight percent (n = 105) had breast-conserving therapy. One hundred seventy-eight patients (80.9%) had an axillary lymph node dissection as part of their initial management; 82 (46.1%) had axillary node metastases and, of these, 22 (26.8%) had extranodal extension. The mean number of nodes removed during the axillary lymph node dissection was 8.2 (median, 7.0). Thirty-three patients (15.0%) had regional lymph node radiation. Sixty percent of patients received initial hormonal therapy, chemotherapy, or both.
PRESENTATION OF ISOLATED AXILLARY RECURRENCE
The median interval between primary breast cancer diagnosis and axillary recurrence was 2.2 years (range, 1.8 months to 11.9 years). Half of the patients (50.9%) palpated the axillary recurrence on their own. Twentynine percent of the recurrences were discovered on follow-up by a physician; only 3% were discovered by follow-up imaging; and in 6% of patients, the mode of presentation was unknown. Eleven percent of patients experienced symptoms as a result of their recurrence as defined by pain, numbness, weakness, or edema of the arm. The remainder experienced no documented symptoms beyond palpable disease as a result of their recurrence.
TREATMENT OF ISOLATED AXILLARY RECURRENCE
Treatment strategies for the axillary recurrence are listed in Table 2 . The majority of patients had axillary surgery (73.2%). This included complete axillary dissection and isolated axillary lymph node removal. The mean number of lymph nodes removed was 5.9 (median, 4.0). Regional nodal radiation therapy was given in almost all of the cases when it had not been part of the initial treatment (97.9%). Almost half of patients (48.6%) received both axillary surgery and radiation. Seventy-nine percent of patients received some sort of systemic treatment with the majority being hormonal therapy.
OUTCOMES OF ISOLATED AXILLARY RECURRENCE
Forty-six percent of patients eventually developed distant metastases on follow-up. The 5-year overall survival rate following isolated axillary recurrence was 49.3% (95% confidence interval, 42.0-56.3). Median survival time from the axillary recurrence was 4.9 years (range, 2.0 months to 15.1 years). Overall and disease-free survival rate estimates, according to clinical characteristics and treatment strategies, are presented in Table 3 . Patients with initial T1 stage disease had an improved 5-year disease-free survival rate (P = .01), but this was not associated with an overall survival benefit (P = . 19 ). Patients with initial N0 stage disease had improved overall and disease-free survival rates compared with patients with initial stage N1 or N2 disease (PϽ.001). Initial axillary lymph node dissection did not correlate with an improved disease-free or overall survival rates after axillary recurrence. Factors correlating with improved disease-free and overall survival rates included time to axillary recurrence greater than 2.5 years, no initial axillary radiation, asymptomatic presentation of recurrence, and the use of subsequent axillary radiation and systemic treatment. There was no difference in overall (P = .26) or disease-free survival rates (P = .72) when comparing isolated axillary node removal with an axillary dissection. A multimodal approach (surgery plus radiation) was associated with an improved overall survival rate ( Figure) .
In Table 4 , patient and treatment characteristics are compared according to treatment received for the axillary recurrence: surgery alone, radiation therapy alone, or both surgery and radiation. Overall, patient age and initial disease variables were equally distributed with a trend to more favorable prognostic variables in the surgery-plus-radiation group. Initial treatment was not equally distributed. Patients treated with both radiation and surgery for the recurrence were more likely to have not received chemotherapy or axillary radiation at initial diagnosis and more likely to have received systemic therapy for their axillary recurrence.
COMMENT
This was a population-based assessment of axillary recurrence using referrals to the BCCA with a median follow-up time of 5.4 years after the axillary recurrence. Surgical treatment for breast cancer in British Columbia was performed in multiple hospitals, but all patients requiring a radiation oncology opinion, and the majority of those requiring a medical oncology opinion, were referred to the BCCA.
Axillary recurrence is a rare event after treatment for breast cancer. We found a 5-year Kaplan-Meier isolated axillary recurrence rate of 1.0%, which is slightly lower than that in previous studies. 7, 8, 12, 13 This may be due in part to our conservative definition of an "isolated" axillary recurrence. To be included as an isolated recurrence, there had to have been no other breast cancer event (local recurrence, other regional recurrences, distant metastases, contralateral new breast primary, or breast cancer death) prior to or within 4 months of the axillary recurrence. Although considerable effort is made to ensure complete reporting of recurrence events in the Breast Cancer Outcomes Unit database, it is possible that some patients with recurrence could have been missed. There were no prescribed guidelines for completeness of staging at relapse, so the extent to which these were truly isolated relapses is difficult to assess. Our 5-year overall survival rate after axillary recurrence was 49.3%, which is similar to that in the published literature. 6, 9, 10 Even with treatment, patients who develop axillary recurrence have a high rate of subsequent distant metastases. 7, 8, 12, 13 
PRIMARY BREAST CANCER CHARACTERISTICS AND INITIAL TREATMENT
This study focused on the management of the axillary recurrence and its impact on survival rate. We did not specifically look at risk factors for axillary recurrence. Others have identified age younger than 40 years, larger tumor size, the number and proportion of involved axillary nodes, and higher histologic grade at diagnosis to increase a woman's risk for axillary recurrence. 7, 9, 13 In the current study, primary breast cancer characteristics associated with a worse outcome after recurrence were T3/T4 tumors and node-positive disease at diagnosis. Axillary dissection for the primary breast cancer was performed in 81% of patients. Whether a patient initially had an axillary dissection or not did not correlate with survival rate after recurrence. Patients who underwent sentinel node biopsy were excluded from our analysis; however, the increasing use of these techniques may have an important impact on axillary recurrence. There is an anticipated 5% to 20% false-negative rate associated with sentinel node biopsy. [14] [15] [16] [17] [18] This understaging may result in undertreatment of some women with breast cancer. Because of the small number of patients and the retrospective nature of the analysis, our results do not inform the issue of whether the extent of axillary surgery or the omission of axillary surgery affects survival rate or regional control.
Only 33 patients (15.0%) had radiation to the regional lymph nodes as part of the treatment of their primary breast cancer. Regional nodal radiation is used selectively in British Columbia for patients deemed to be at higher risk of regional recurrence on the basis of the extent of primary tumor or nodal disease. 19 Patients who had received initial regional radiation therapy had worse disease-free and overall survival rates after an axillary recurrence. This is likely a result of a selection bias. It may also indicate that breast cancer that recurs within a previously irradiated field is more aggressive biologically, 
Figure.
Overall survival rate by treatment for axillary recurrence.
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PRESENTATION
The median time interval from diagnosis of primary breast cancer to the axillary recurrence was 2.2 years. This is similar to that in other studies. 8, 10 Half the patients detected the axillary recurrence themselves and only one third of recurrences were detected by a physician or follow-up imaging. The detection of the axillary recurrence may be improved by increasing the frequency of examinations by physicians. However, it was only the patients with symptoms (pain, edema, weakness) who had a worse prognosis. This is expected because the disease was likely more aggressive or extensive to interfere with the nerves and lymphatics of the axilla.
TREATMENT OF AXILLARY RECURRENCE
The relative rarity of axillary recurrence does not allow for randomized clinical trials, and therefore, the ideal management remains unanswered. The best evidence available is from retrospective analyses like the current study. Approximately 75% of patients were treated with surgery to the axilla. Of the procedures performed, 65% were isolated lymph node removal compared with 35% who had more extensive lymph node dissection. Interestingly, more extensive surgery did not correlate with improved survival rate. This may be because axillary recurrence is an indicator of systemic disease rather than a truly isolated event. Nevertheless, nearly half of the patients treated for the axillary recurrence did not die from breast cancer. The small numbers in our series made it difficult to statistically exclude a meaningful clinical benefit of complete surgery at the time of recurrence. Patients who had a combination of surgery and radiation for their axillary recurrence had the best prog-nosis ( Figure 1 ). Five-year overall survival rate from the time of axillary recurrence was 63% for patients treated with surgery plus radiation compared with 34.8% to 38.3% if treated by surgery or radiation alone or neither (PϽ.001). Therefore, our data suggest that a multimodal approach with surgery and radiation results in an improved outcome. Analysis of the 3 treatment groups revealed that there were significantly more patients who had not received initial axillary radiation in the multimodality group rather than the surgery-or radiationonly groups. Because patients who did not undergo initial radiation had an improved survival rate, this could explain the results. It is possible that patients with lower bulk disease may have had tumors that were easier to resect. However, this does not explain why patients treated with surgery alone also did less well than those treated with surgery plus radiation. Alternatively, patients whose cases were managed with surgery alone at relapse often received radiotherapy as part of their initial treatment, limiting its further use, and may suggest more biologically aggressive disease in this subgroup. The majority of patients who had not received regional nodal radiation as part of their primary treatment had radiation for the axillary recurrence.
The addition of systemic therapy (chemotherapy or hormonal therapy) was associated with improved survival rate (P=.02) and was given to approximately 80% of patients. However, our numbers were too small to confidently recommend chemotherapy for the treatment of axillary recurrence. Because of the retrospective nature of the analysis, we were unable to make any meaningful comments on adverse effects of therapy, such as lymphedema.
IMPLICATIONS
This is the largest reported series of patients with isolated axillary recurrences after primary treatment of breast cancer. Our results confirm the observations of others. The rate of isolated axillary relapse was low in an era of level 1 and 2 axillary dissections. The use of both surgery and radiation was associated with better outcomes than either modality alone. Interestingly, the extent of surgery to the axilla (ie, biopsy vs full dissection) did not impact survival rate. Patients who had systemic therapy (chemotherapy and hormonal therapy) did show an enhanced survival rate in our series, but low numbers caution us in recommending this as standard treatment. Whether the risk of axillary recurrence after limited approaches to the axillary lymph nodes, such as sentinel node biopsy alone, will be equivalent to rates after complete axillary dissection remains to be proven. Any change in practice that leads to an increase in the rate of axillary relapse could be associated with decreased overall survival.
CONCLUSIONS
Axillary recurrence is a rare but significant event after breast cancer treatment and is associated with a median survival time of 5 years. Factors correlating with improved disease-free and overall survival rates were a time to recurrence greater than 2.5 years, no initial axillary radiation, and asymptomatic presentation of the recurrence. In univariate analysis, treatment of isolated axillary recurrence with axillary radiation and systemic treatment were also associated with improved outcome. Our data support the multimodality management of isolated axillary recurrence of breast cancer and suggest that resectable disease be surgically excised followed by radiation therapy if not delivered as adjuvant therapy. Hormonal therapy is frequently used and seems justified. While the benefit of chemotherapy is the subject of current clinical trials, the risks and benefits should be considered given the high risk of future systemic recurrence. The description of risk estimates and outcomes in the current study are useful when considering all of these therapies in the care of women with isolated axillary recurrence of breast cancer. of the radical mastectomy specimens showed positive nodes, axillary recurrence in the total mastectomy arm was only 15% and that after salvage dissection for axillary recurrence, there was no difference in disease-free or overall survival between the 2 groups. The paper we have just heard from the BC Cancer Agency uses registry-based data to more closely examine the determinants and outcomes of isolated axillary recurrence. From this (REPRINTED) ARCH SURG/ VOL 141, SEP 2006 are doing fewer than 10 cases per annum. Similarly, pathology analysis in some of the smaller centers can be challenging. I do believe that there is a reasonable standard of care, and this is because there is a low rate of axillary recurrence. The impact of breast cancer surgery regionalization on survival and local recurrence could be reviewed; however, our data reflects standard of care in most communities and regions.
Unfortunately, we did not specifically look at some of the patient characteristics relative to number of nodes retrieved, so I really can't answer Dr Vetto's first question, which was could axillary recurrences in better prognosis patients have been a result of inadequate initial local therapy. I think this is a very important question, and identifying patients in whom surgery has a greater impact than other modalities in locoregional control would be an important question to address.
Dr Vetto's second question asked if, given a high falsenegative rate, will use of sentinel node biopsy increase local recurrences in the axilla? I believe that we will see increasing recurrences locally, but I doubt if this will impact survival of breast cancer patients for the reasons alluded to.
Dr Vetto's final question was if there was any better way of detecting recurrences other than just physical examination or patient observation. Most of our patients are followed with annual mammography, and this is supplemented by ultrasonography in some patients. Only 3% of recurrences were detected on imaging studies. We do not have widespread use of PET scans or MRIs, so I basically don't think at this point in time there is any better way of detecting recurrence other than instructing patients.
Dr Johnson asked where the axillary recurrences were located, and because these nodes were palpable, they were all basically level 1 recurrences. We have not specifically looked at characteristics of the tumor biology but are planning to regionalize pathology reporting, especially with respect to HER-2neu protein receptor. I believe this will help identify patients in whom indolent disease can be identified.
Dr Haigh talked again about completion of axillary lymph node dissection in regionalized centers, and, no, the surgery is done throughout the province of British Columbia.
Dr Silberman stated that he felt that we were looking at persistent and not recurrent disease. I suspect most recurrences in fact are persistent and did arise from the primary at some point. The question is just have we done a good enough job biologically of sorting out which patients are more apt to recur and which requires surgical as opposed to other therapies.
Dr Dirbas asked if this was soft tissue vs nodal recurrence. We do believe it was nodal recurrence. This was confirmed pathologically when cases were reviewed.
There was a comment about the use of chemotherapy as part of management of local recurrences, and in our study, patients who had chemotherapy following the recurrent disease had an improved survival. This would again speak to the need for prospective, randomized studies.
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